Neurological diseases are frequently associated with axonal degeneration, which leads to dysfunction though separation of neurons from their targets. The mechanisms of axonal degeneration are largely unknown and in many cases are independent of those occurring within cell bodies in neurodegenerative disorders. The Wld s mouse mutant demonstrates the unique phenotype of resistance to axonal degeneration after axotomy (slow Wallerian degeneration), making it a powerful tool for studying mechanisms of axonal degeneration. We asked whether the Wld s mutation also provides resistance to axonal degeneration in a slowly progressing neuropathy. Using cultured dorsal root ganglion neurons we compared the course of axonal degeneration in response to exposure to the neurotoxin vincristine and found that Wld s neurites were relatively resistant to vincristine neuropathy. These findings suggest common pathophysiologic mechanisms between axotomy-induced Wallerian degeneration and toxic neuropathy. The implications are wide-ranging and are relevant to the pathophysiology of axonal degeneration seen in a wide spectrum of neurological diseases ranging from stroke and head trauma to spinal cord injury and peripheral neuropathy.
INTRODUCTION
Axonal degeneration represents the final common pathological pathway leading to neurological dysfunction in the majority of neurological disorders. Functionally, axonal degeneration leads to separation of the neuron from its target (motor, sensory, or other), resulting in loss of function. Axonal degeneration occurs acutely, as in stroke, or chronically, as in spinocerebellar degenerations and peripheral neuropathies, and results either from direct axonal injury (e.g., trauma or ischemia) or from a disorder of the cell body (e.g., excitotoxic or metabolic insult). Even in primary demyelinating disorders, such as multiple sclerosis, long-term neurologic disability correlates best with the degree of underlying axonal degeneration (Trapp et al., 1998) .
The simplest model of axonal degeneration is Wallerian degeneration (for review see Chaudhry et al. (1992) ). As a rule, within hours to days of axonal injury in mammals there is explosive degeneration of the axonal cytoskeleton in the distal nerve stump. Examples of prolonged survival of transected axons (weeks to months) were, until recently, found only in invertebrates and poikilotherms (Bittner, 1991) . Decades of study of Wallerian degeneration led to the belief that rapid degeneration of injured axons in mammals is the inevitable consequence of interruption of communication between the axon and the perikaryon, necessarily halting the flow of newly synthesized proteins to the axon. The prevailing hypothesis was that the axon died passively due to starvation for "trophic" substances from the cell body (Ramon y Cajal, 1928) . This view, that the axon is a specialized but passive cellular process, necessarily focused most neurodegeneration research on the cell body and not the axon.
The dogma that mammalian axons cannot survive for prolonged periods after separation from the cell body was brought into question by the recent discovery of a spontaneous mouse mutant, designated Wld s , that demonstrates prolonged axonal survival after injury (or delayed Wallerian degeneration) as its only phenotypic feature. Transected axons from the PNS or CNS of the Wld s survive for up to 4 weeks (Glass & Griffin, 1991; Ludwin & Bisby, 1991 , 1992 Crawford et 
